I. INTRODUCTION
ITHIN the project EPIONE, our aim was to develop a prototype system to apply multi-channel microstimulation to the nerve stump of an amputee volunteer to manipulate his phantom limb sensations, and explore the possibility of using the method as a treatment for PLP.
The key technological challenges in this project involved the development of a portable multi-channel stimulator, a multi-channel peripheral nerve interface (i.e. the TIME-4H electrode) to be interfaced either with a psychophysical testing platform to evaluate the sensations generated or a handprosthesis to feedback sensations. The technological developments was guided, validated and evaluated through simulation studies and animal experiments. Achievements: -Specification of the XML-based application protocol on the USB/SPI link, implementation on the embedded processor of the XML parser. The application protocol on the SPI link for real time control allows to control simultaneously up to 8 active contacts playing independently with intensity and pulsewidth.
II. MATERIALS

III. RESULTS
The whole system was first successfully tested on animals with implanted TIME-4H electrodes. On rats at UAB, sciatic nerve was implanted and EMG of 3-targeted muscles were recorded -i.e. tibialis anterior (TA), gastrocnemius (GM) and plantar interossei (PL) -and showed that the stimulation is accurately delivered to the different fascicules through selective recruitments. STIMEP performance was especially tested in studies designed to assess impact of pulse widths and intensities variations on recruitment (Fig. 2) . Pigs experiments at AAU showed that the whole software and hardware was completely safe and that on a bigger nerve closed to the size of the targeted human ones, the same level of selectivity was achievable. These experiments validated all software routines used in human clinical trials. Both experiments will be shortly presented together with unpublished first human data.
IV. CONCLUSION
As far as we know, this is the first system allowed for invasive human's trial able to drive simultaneously 4 multicontact intrafascicular electrodes. The system enables real-time control of intensity, pulse-width and frequency of the stimulation to elicit very accurate sensation feedback. It also embeds impedance checking while being small enough to be further integrated in a future implantable pulse generator. The system is currently successfully used in a first human trial. Besides, the technology allows very advanced stimulation paradigms that may be explored in the future. Fig. 2 . Recruitment curves for several PW (20 to 400µs) and I (20 to 300µA with à 20µA step) for PL muscle. It should be noted that 2 different index are used both for 50 and 100µs. This is due to additional point linked to a stimulation pitch decrease between 2 I. x-axis presents stimulation intensities while y-axis is expressed in Volt-RMS and presents average values over 5 repetitions.
